Identification and characterization of asparagine deamidation in the light chain CDR1 of a humanized IgG1 antibody.
Despite technological advances, detection of deamidation in large proteins remains a challenge and the use of orthogonal methods is needed for unequivocal assignment. By a combination of cation-exchange separation, papain digestion, and a panel of mass spectrometry techniques we identified asparagine deamidation in light chain complementarity determining region 1 (CDR1) of a humanized IgG1 monoclonal antibody. The reaction yields both Asp and isoAsp, which were assigned by Edman degradation and by isoAsp detection using protein isoaspartate methyltransferase. The deamidated antibody variants were less potent in antigen binding compared to the nondegraded antibody. Changes in near-UV CD spectra, susceptibility to papain cleavage in an adjacent CDR2 loop, and the tendency of the newly formed isoAsp to undergo isomerization suggest local perturbations in the structure of the isoAsp-containing antibody.